Relationship between phospholipase C activation and prostaglandin E2 and cyclic adenosine monophosphate production in rabbit tubular epithelial cells. Effects of angiotensin, bradykinin, and arginine vasopressin.
By employing early-passaged rabbit kidney epithelial cells in tissue culture, we demonstrated that angiotensin II (AII) has unique mechanisms of signal transduction. First, unlike its action in other target tissues, micromolar concentrations of AII are required to induce small rises in cytosolic calcium, [Ca2+]i, an action which is not accompanied by the release of inositol phosphates (IP). In contrast, nanomolar bradykinin (BK) mobilizes [Ca2+]i through activation of phospholipase C and release of IP. Neither of these stimulated calcium responses exhibits pertussis toxin (PTx) sensitivity. Secondly, AII and BK at 10(-9) to 10(-7) M stimulate cAMP indirectly through PGE2 production in distal cells. AII- and BK-stimulated PGE2 release is PTx inhibitible, suggestive of the presence of a GTP binding protein mediating the response. By contrast, arginine vasopressin fails to elicit rises in [Ca2+]i but exerts its primary effect on cAMP production in distal cells via direct coupling to a stimulatory GTP binding protein, as evidenced by uncoupling with cholera toxin. Regulation of PGE2 synthesis appears to occur via phospholipase A2, not C, by all three peptides.